INTRODUCTION
Uterine sarcomas are a heterogenous group of malignancies that include leiomyosarcoma (lms), endometrial stromal sarcoma, adenosarcoma, and carcinosarcoma 1 . In 2005, the Gynecologic Cancer Disease Site Group (dsg) and the Cancer Care Ontario (cco) Program in Evidence-Based Care (pebc) in Ontario, Canada, developed a guideline on systemic therapy for advanced, recurrent, or metastatic uterine sarcoma (which included all types of uterine sarcoma) by searching the literature from 1980 to June 2004 2 . To keep the guideline relevant, current, and evidence-based for its end users, cco's pebc, the Sarcoma dsg, and the Gynecologic Cancer dsg decided to update the guideline. Given that the Committee on Gynecologic Oncology of the International Federation of Gynecology and Obstetrics updated the staging criteria for all four uterine sarcomas types 1 and that the clinical management of each type is very different, the current guideline focuses on the role of systemic chemotherapy in uterine lms exclusively.
QUESTIONS
What impact does chemotherapy-that is, gemcitabine, gemcitabine plus docetaxel, doxorubicin, or trabectedin-have on clinical outcomes [that is, tumour response rate, progression-free survival (pfs), overall survival (os), toxicity, and quality of life] in
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Questions
Does chemotherapy-that is, gemcitabine, gemcitabine plus docetaxel, doxorubicin, or trabectedin-improve clinical outcomes in women with inoperable, locally advanced, recurrent, or metastatic uterine leiomyosarcoma (lms)?
Is there a difference in the tumour response rate to chemotherapy between recurrent pelvic disease and extrapelvic metastases in the target patients?
Methods
This guideline was developed by Cancer Care Ontario's Program in Evidence-Based Care, the Sarcoma Disease Site Group (dsg), and the Gynecologic Cancer dsg. The core methodology was the systematic review. The medline and embase databases (2004 to June 2011), the Cochrane Library, main guideline Web sites, and relevant annual meeting abstracts (2005-2010) were searched. Internal and external reviews were conducted, with final approval by the dsgs and the Program in Evidence-Based Care.
Clinical Practice Guideline
Based on currently available evidence from the medical literature (four single-arm phase ii studies, one arm of a randomized controlled trial, and one abstract), doxorubicin alone, gemcitabine alone, or gemcitabine plus docetaxel may be treatment options in first-or second-line therapy (or both) for women with inoperable, locally advanced, recurrent, or metastatic uterine lms.
Hematologic toxicity is common and should be monitored, and granulocyte colony-stimulating factor should be considered when gemcitabine plus docetaxel is used. Other toxicities, such as neurotoxicity, pulmonary toxicity, and cardiovascular toxicity should be monitored. This guideline was developed by cco's pebc, the Sarcoma dsg, and the Gynecologic Cancer dsg using the methods of the practice guidelines development cycle 3 . For this project, the core methodology used to develop the evidentiary base was the systematic review. The pebc is mandated to post its approved practice guidelines on the cco Web site (http://www.cancercare. on.ca/) for dissemination to Ontario oncologists 4 .
Literature search
The systematic review will be published separately. 
Internal Review
Before the draft report was sent for external review, it was reviewed and approved by the pebc Report Approval Panel, which consists of 3 members: 2 oncologists with expertise in clinical and methodology issues, and a methodologist.
External Review
The pebc external review process is two-pronged and includes
• a targeted peer review that is intended to obtain direct feedback on the draft report from a small number of specified content experts, and • a professional consultation that is intended to facilitate dissemination of the final guidance report to Ontario practitioners.
3.3.1
Targeted Peer Review During the guideline development process, 10 targeted peer reviewers from Ontario and other provinces considered to be clinical or methodology experts on the topic were identified by the Sarcoma and the Gynecologic Cancer dsgs. Several weeks before completion of the draft report, the nominees were contacted by email and asked to serve as reviewers. Three nominees agreed and were sent the draft report and a questionnaire by e-mail. The questionnaire consisted of items evaluating the methods, results, and interpretive summary used to inform the draft recommendations and asking whether the draft recommendations should be approved as a guideline. Written comments were invited. Follow-up reminders were sent at 2 weeks (e-mail) and at 4 weeks (telephone call).
3.3.2
Professional Consultation Feedback was obtained through a brief online survey of health care professionals who are the intended users of this guideline in Ontario. The 65 clinicians in the pebc database located in a search using the terms "sarcoma" or "uterus" were contacted by email about the availability of the survey. They were directed to the survey Web site; were provided with access to the survey, the guideline recommendations, and the evidentiary base; and were asked to rate the overall quality of the guideline and whether they would use and recommend it. Written comments were invited.
RESULTS
Literature search Results
The medline and embase searches identified 5048 citations. A check of abstracts from the American Society of Clinical Oncology and the Connective Tissue Oncology Society annual meetings yielded one abstract that met the study selection criteria. The reference lists of the included articles were hand-searched, and no further eligible papers were found. Two eligible studies were found after checking the 2005 guideline. Five full-text articles [5] [6] [7] [8] [9] and one abstract a met the pre-planned study selection criteria. Overall, the quality of evidence was poor to moderate.
DsG Consensus Process
The draft guideline, based on the systematic review, was circulated for review and discussion and was approved by the Sarcoma dsg and the Gynecologic Cancer dsg in February 2012. 
Internal Review
The pebc Report Approval Panel raised these key issues:
• The combination of gemcitabine and docetaxel is not clearly superior to gemcitabine alone and appears to have significantly more hematologic toxicity.
• The comments about toxicity should be expanded. In particular, the degree of anemia with the gemcitabine-docetaxel combination should be commented on. Similarly, the recommendation states that pulmonary and cardiovascular toxicity should be monitored. It would be helpful to state the incidence of cardiotoxicity that has been identified in the studies and, in the toxicity section, to expand on what is meant by cardiovascular toxicity.
• Was there more evidence to support doxorubicin as the standard other than the Omura study?
Feedback received from the Report Approval Panel was addressed by the authors 4 .
External Review
After approval of the guideline at internal review, the Sarcoma and Gynecologic Cancer dsgs circulated the draft guideline (with recommendations modified as noted in the internal review) to external review participants for review and feedback.
4.4.1
Targeted Peer Review Responses were received from 3 reviewers by May 3, 2012. Table i summarizes key results of the feedback survey. The written comments raised these main concerns:
• Literature is available for first-and second-line treatment, but this population of patients will likely go to at least third-line treatment. Is there a hint of trabectedin demonstrating some effectiveness in that setting? • In regard to the second question, I'm not sure that it should be included in this set of guidelines as you have no answer because there is no evidence to speak of. • I'm not sure why trabectedin was included when it is not readily available in North America.
• I suppose that because of the lack of studies, no cost analysis was possible, but a quick mention that the cost difference is considerable would be helpful.
Professional Consultation
The notification message was sent by e-mail on March 23, 2012, and the consultation period ended on May 7, 2012 . Of the 19 responses received (29%), 10 indicated a lack of interest in the subject or current unavailability to review the guideline. Table ii summarizes the key results from 9 clinicians. The main written comments were these:
• It will be useful if the guideline can be used to argue for funding for a particular chemotherapy agent. • The authors have over-interpreted the phase ii data and underemphasized the Duffaud 2010 abstract that suggests a lack of advantage for docetaxel and gemcitabine over gemcitabine alone.
• Rather than recommendations to use granulocyte colony-stimulating factor, it would be more appropriate to suggest dose reduction for neutropenia, since this is palliative therapy with limited efficacy and no evidence of survival prolongation.
Granulocyte colony-stimulating factor would not be covered in Ontario for this indication.
• Data for the indications for the use of trabectedin are not discussed at all in this document and are briefly alluded to in the evidentiary base. The Demetri paper does not appear to include uterine lms; it was almost completely inactive in lms from other sites (relative risk < 5%), and so it would be appropriate to recommend against its use in uterine lms, in the absence of formal testing in uterine lms.
PRACTICE GUIDELINE
This report reflects integration of the feedback obtained through the external review process with the final approval given by the Sarcoma dsg and the Gynecologic Cancer dsg and the Report Approval Panel of the pebc.
Recommendations
The Sarcoma dsg and the Gynecologic Cancer dsg offer these recommendations:
• Based on current available evidence from the medical literature [four single-arm phase ii studies, one arm of a randomized controlled trial (rct), and one abstract], doxorubicin alone, gemcitabine alone, or gemcitabine plus docetaxel may be treatment options for first-and secondline therapy in women with inoperable, locally advanced, recurrent, or metastatic uterine lms.
• Hematologic toxicity is common and should be monitored, and granulocyte colony-stimulating factor should be considered when gemcitabine plus docetaxel is used.
• Other toxicities, such as neurotoxicity, pulmonary toxicity, and cardiovascular toxicity should be monitored.
• No recommendation is made for or against using trabectedin in the targeted patients.
• Patients should be encouraged to participate in clinical trials testing novel or targeted approaches in this disease.
Qualifying statement
The following chemotherapy agent doses were suggested from the included studies:
• Doxorubicin: 60-80 mg/m 2 intravenously (IV) every 3 weeks • Gemcitabine: 1000 mg/m 2 IV on days 1, 8, and 15 every 4 weeks • Gemcitabine plus docetaxel: gemcitabine 900 mg/m 2 IV on days 1 and 8, followed by docetaxel 100 mg/m 2 IV on day 8 every 3 weeks
Key Evidence
No trials of high methodologic quality have documented the outcomes of patients with advanced or metastatic uterine lms when no prior systemic therapy was administered. Doxorubicin has been considered the standard of care for more than 30 years. Table iii shows survival, response rate, and toxicity for each regimen.
To date, the evidence is insufficient to support or refute the use of trabectedin in the targeted patients.
DISCUSSION
Doxorubicin alone has long been considered standard treatment for patients with inoperable, locally advanced, recurrent, or metastatic soft-tissue sarcoma, including women with uterine lms 10,11 .
The studies included in this systematic review must have reported at least one relevant outcome in 20 or more targeted patients. Studies that did not perform subset analyses for uterine lms were excluded. Although the 1983 Omura et al. study 12 used a doxorubicin dose of 60 mg/m 2 IV every 3 weeks, it was conducted 30 years ago, and a dose of 70-80 mg/m 2 IV every 3 weeks has been used for locally advanced or metastatic soft-tissue sarcoma since 1990. Thus, in the qualifying statement, the suggested dose of doxorubicin is 60-80 mg/m 2 IV every 3 weeks.
Single-arm studies of gemcitabine plus docetaxel have reported numerically longer median oss (14.7-17.9 months vs. 12.1 months) and numerically higher objective response rates (27%-53% vs. 25%) than have been reported in the study of single-agent doxorubicin. Compared with doxorubicin, the combination of gemcitabine-docetaxel resulted in more toxicity. Given that no randomized comparisons of these regimens have been conducted, no conclusions can be drawn about the superiority of gemcitabinedocetaxel compared with doxorubicin. It is unlikely that such a comparative study will be undertaken, and the recommendations about gemcitabine-docetaxel are therefore derived from phase ii trial data.
The only available study for single-agent gemcitabine reported a tumour response rate of 21% 6 , which is not superior to the 25% response rate with single-agent doxorubicin 5 . Furthermore, the trial did not report os or pfs. Thus, it is unclear from that study whether gemcitabine alone can improve survival or pfs for the targeted patients. The only available randomized data came from an abstract b that considered pooled data from two rcts and that failed to demonstrate the superiority of gemcitabinedocetaxel over gemcitabine alone in terms of tumour response rate and pfs or to provide information about os. However, recommendations cannot be made based on published abstracts. Without published rcts or good-quality comparative studies, and after considering the balance between the benefits and harms from these chemotherapeutic agents, one treatment option cannot be recommended over another. a Adverse effects were assessed using study-defined criteria. b Standard Gynecologic Oncology Group response criteria were used for toxicity grading. c The U.S. National Cancer Institute Common Toxicity Criteria were used for toxicity grading. Hematologic toxicity is common for all the treatment options. The use of granulocyte colonystimulating factor should be considered when gemcitabine-docetaxel is used, if the patient has private drug insurance to cover the cost of that drug. However, in the absence of private insurance, clinicians may consider chemotherapy dose reductions or the addition of prophylactic oral antibiotics.
FUTURE RESEARCH
A search of the U.S. National Cancer Institute clinical trials database (http://www.cancer.gov/clinical trials) on August 19, 2011, for ongoing trials found only one arm of an ongoing rct investigating the effect of gemcitabine-docetaxel that met the selection criteria for the present systematic review. The other eight studies that might have been included focused on patients with advanced soft-tissue sarcoma, and confirmation about whether a subgroup analysis for 20 or more patients with advanced or recurrent uterine lms will be included in those studies is required. No eligible studies addressed differences in tumour response rates between pelvic and extrapelvic metastases in patients with uterine lms. Thus, well-designed and good-quality rcts are needed to investigate the efficacy of chemotherapy in patients with inoperable, locally advanced, recurrent, or metastatic uterine lms.
NOTE
The Duffaud et al. study was fully published in a peer-reviewed journal in August 2012 13 . That publication, a phase ii rct lacking a sufficient sample size calculation, showed no significant difference between gemcitabine alone and gemcitabine-docetaxel (as in the 2010 abstract b ), and therefore it remains unclear whether the lack of difference is a result of the study being underpowered or whether there truly was no difference. Thus, the working group members stand by their current recommendations. This guideline will follow the cco pebc update policy as described in the next subsection.
UPDATES
This document will be reviewed in 3 years' time to determine if it is still relevant to current practice and to ensure that the recommendations are based on the best available evidence. The outcome of the review will be posted on the cco Web site. If new evidence that will result in changes to these recommendations becomes available before 3 years have elapsed, an update will be initiated as soon as possible.
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